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LIFE HISTORY, ECOLOGY, AND MANAGEMENT OF THE ALEWIFE
{ Pomalobus pseudoharengus Wilson )

By C. W.
SPECIES
The alewife is a member of the her-
ring family (Clupeidas). Among its

relatives are the shad (Alose sapidis-
given) in salt water and the gizzard shad
{Daorosoma cepedianum) in fresh water.
This species 15 also known as the saw-
hetly, partienlarly among commercial
fishermen, and on the East Coast where
it ascends streams to spawn it may be
called the branch or river herring, and
spring herring.

DISTRIBUTIOM

Before settlement of the country the
alewife was confined to the Atlantic
Coast, spending moat of its life in salt
water and spawning in fresh. Since set-
tlement, altered drainage routez and
indisecriminate stocking have led to ex-
tension of its range into fresh water, Tt
became established in the Finger Lakes
of New York about 1868, in Lake On-
tarin' in 1883, Lake Erie in 1931, Lake
Huron in 1935, and Lake Michigan® in
1952, and it was firat reported for Lake
Superior in 1954, Extension of the range
into the upper Great Lakes has bheen
linked with high waters which allowed
ensier passare up locks and rivers. Wis-
consin fishermen will se¢ increasing num-
bers of this fish since it has already
(1957) become abundant in Lake Mich-
igan. Some inland lakes in Quebec have
also acquired populations of alewife, bul
the species has not beecome a resident of
the Maine fresh-water lakes althoagh it
apawns in some of them.

Threinen

DESCRIPTION

The alewife like other herring has soft
fing, lacks testh, has no adipogs fin, and
has a forked tail. Thiz species ias char-
acterized by a knife-edge belly and a
saw-like arrangement of sealez om the
edge, henee the name sawhbelly, This her-
ring can he distinquigshed from its near
relatives bw its relatively heavy build
forward, thin body, its bir eves and a
short upper jaw and projecting lower
jaw, The body is about 3% times as long
ag it is deep. Color of the back iz a
grey-green or brownish green which be-
comes a bright silvery eolor on the sides
and belly. The cheek is also silvery. The
larvae are transparent, have large eyes,
and black pigment eells along the ven-
tral portion of body.

The freshwater alewife has been found
to hawve a slightly larger head than the
salt water form. An Ontarie author
{Graham 1956) coneluded that thizs was
the result of differential seleetion, the
large headed fish having a greater num-
ber of chloride seereting cells in their
gills to maintain oamotic balanee,

REFRODUCTION

When making itz home in salt water,
the alewife ascends fresh streams during
daylight to spawn n ponds and in
gluggish streteches of streams, In earlicr
deseriptions of the spawning act for salt
water forma a single female was accom-
panied by zix to seven males as the
heavier-than-water adhegive eggs are
deposited over sand, pravel or rubble

! There is some dispute on the origin of the Lake Ontario alewile, Toner (1334)

sald the

presence of alewife above the fall= In Frontepne and Lecds countles

{instern Ontario) disproves the claim of inteodocticon.

in

Fﬂl;;g]or (1%57) reporta the firat speclmen from Lake Michigan was enptured
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bottom. More recent ohaervations om
Lake Ontarie report the alewife spawn-
ing at night in groups of three or in
pairs. The spawning oceurs When water
temperatures are h5-60° Fahrenheit, and
it has been obaerved from Mareh to July.
The freshwater alewife loses ita migra-
tory habitg, and to spawn, the fish moves
into shallow water laying ite cggs on
gand or gravel hottoms. Large sehools of
ripe fish have been observed in the warm
condenser cooling waste waters of a
power plant on Lake Michigan., In the
Finger Lakes of New York spawning
has been obaerved from late May to early
Auggust., Much swirling and zplashing
accompaniez the spawning act. Mature
females seven inches long from fresh-
water Seneca Lake, contained 10-12,004)
e, The more feeund salt water form
depnsita GOL000 to 100,000 epgs. Hgrs
kept at 5SA=G0° in running water, and
60-74"° T, in standing water hatched in
81-182 hours. In the labaratory hatching
hegan in two days and was complets at
the end of gix days at a 60 degree water
temperature and the yolk sac is absorbed
within 4-5 days. The salt water dwelling
adualts return te =salt water soom aflter
spawning, and the young migrate to salt
water throughout the latter part of the
aummer when they are 2-4 inches long.
In freshwater the young remain around
the epawning grounds until the late
larval stage is reached.

HABITS AND HABITAT

Alewives are essentially a pelagic and
gregarions fish. In the ocean, schoolz as
large as 40,000 fish have heen observed.
In Lake Michigan schools of spawning
fish were thought to mumber §-6,000 in-
dividuals in schools 15-20 feet in diam-
eter, While on their in-shore migration
they come into shallow water at night
and remain off-shore during the day. In
late August they migrate to deep water,
Test netting in the Finger Lakes yiclded
alewives at all depths down to 160 feet.
Test netting in Lake Ontaric revealed
that alewives were most abundant be-
tween 20 (180 feet) to 60 (300 feet)

fathomz The fry are both phototrophic
and pelagie. Following spawning, some
mortality of adults has been observed
among the ocean migrants. Lake Ontario
populations have been periodically sub-
jeeted to large summer die-offs when the
adults enier shallow water. This phenom-
enon  has been correlated with water
temperatuve changes, the alewife being
unahble to adjust to the 10° C. (607 F.)
temporature gradient between deep ani
shoal water. The alewife is characterized
a8 heing unable to adjust to rapidly ris-
ing or fluetuating temperatures. It is
also a fragile fish which will not stand
much handling,

FOOD HABITS

Fonds of the alewife are chiefly animal
planktonic organisms. Seneca Lake, New
York studics found 46 percent of the
volume of stomach contents were micro-
crostaces, Twenty-four specimens cap-
tured in Lake Ontario had eaten mostly
Myszie velieta, an opossum shrimp in-
habiting deep water, and some Pontao-
porein, 3 deep water seud, The New York
study eoncludes that alewives rarely take
fish, eat chiefly animal plankton and take
other food if available. The galt water
residents cease feeding when they ascend
fresh water streams to spawn.

GROWTH

The growth of the alewife iz much
hetter in zalt water than in fresh, Oeean
residents will attain a length of 15
inches, but the average size is 10-11
inches and 8- ounees. In fresh water
alewives seldom exceed 8.5 inches, amd
the averape lemgth ig about 6 inches.
Specimens Trom Lake Ontario were 2.5
inehes total length at the age of one
year, 5.3 inches, at twe, 6.4 at three,
6.7 at four, T.2 at five, and at six 8.5
inehes, A thres-year old gpecimen eom-
ing from salt water would be 108
inches, The females have a longer life
gpan and may become about an ineh
Innger than males, Wizconsin commer-
eigl fishermen report that it takes 12-13
fish to make a pound. Apparently few
alewives live beyond & or 6 vears.
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The olewife feeds primarily on plankten, is food for the loke trout,
and is @ nuisance te perch gill-neters.

Maturity for the salt water form
oceurs At three years of age in the
southern part of its range and four years
in the north. In Lake Ontario mature
males are 108.6 mm (4.2 inches standard
length) and have two annuli; mature
females are 125.4 mm, (4.2 inches stand-
ard length) and have 8 annuli,

ECOLOGY

Freshwater alewives, being pelagic
and planktonic feeders, compete with the
ciscos, particularly deep watler species,
according to Stome (1947) and shallow
waler species (Graham, 1956), A decline
in the shallow water ecisco {herring)
has paralleled an inerease in the number
of alewives in South Bay (Lake Huron)
Saginaw Bay (Lake Huron) and Green
Bay (Lake Michigan). They are, how-
ever, excellent forage for lake trout and

burbat, partieularly in summer. Sinee
the young remain in-shore through the
summer, they are, no doubt, an impor-
tanl food for in-shore species soch as
perch, walleye, and smallmouth bass
Similarly, they are said to be an impor-
tant food supply for ocean predators.
The rapid build-up of alewife in the
Great Lakes is thought to be the reault
of the disturbed inter-relationships be-
tween species eaused by the sea lamprey,

ANGLING AND COMMERCIAL FISHING

The species is seldom angled in fresh
water beeavse of its small size and ponr
eating qualities. Some have been talken
with artificial flies in the ocean, and on
oecasion when schooling tightly they can
be caught on amall spoons and wobblers
in fresh water, They are quite active and
can provide some sport on light tackle,
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Commercial fishermen in fresh water
cateh them in gill nets thronghout the
year, and in the Algoma area of Wiscon-
gin during the spawning geaszon pound
nets are highly productive. Gill nets
average a few hundred pounds per lift,
pound nets 68000 pounds daily to as
much as 12000 pounds, The largest
catches oceur between the 1st and 16th
of June, the peak of spawning. Salt
water commercial fishing is most produc-
tive when stream runs oceur at which
time they ean be trapped, dipped, or
seined. The alewife iz troublesome 1o
Great Lakes commercial fishermen be-
cause they gill easzily in perch nets.

ECOMOMIC VALUE

Alewives have low commereial value,
with most of the eateh going into animal
foods, Bome of the salt water eatch ia
salted, smoked or pickled like other ape-
ciez of herring, and some are used as
bait. The greasy flesh lends itzelf 1o
smoking, but the thin body and many
small bones detraet from its valoe. Most
of the Wisconsin production becomes
mink food. Eastern fish hatehories have
used alewives as trout food for which it
has proven quite satisfactory. The state
of New York has often sent erews 1o
Lake Ontario to take this easily pro-
eured hatchery trout food resource.
Analyzes show that the flesh is 49.5 per-
cent refuse (presumably entrails), 37.5
percent water, &7 percent protein and
2.8 percent fat, Nutritional value is 285
calories per pound,

Present total production for the Great
Lakes is not a matter of record since the
gpecies is not reported separately.
Oeeanic U, 8. production waz 52,225,000
pounds in 10564, It is estimated that

production could be greatly incveased by
improving the streams having spawning
runs. Historieally the alewives have been
extremely important. They provided the
strupgling first eolonists of New Eng-
land with a ready souree of food. The
right of free fishing and fowling grew
out of the need to catech these fish, This
right carries over to this day.

MANAGEMENT

The alewife of =alt water responds to
management measures. Dams of 2.5 feet
high will impede a run, but the species
will readily ascend a fishway. Elimina-
tion of pollution, construetion of fishways
and removal of barriers and restocking
eonld double Maine production, according
ta one cstimate. One of the problems
facing ocenn fish management ia the
decentralized control of this fishing. In-
stead of state or national government,
towns control the fisheries, and seientific
control, to allow the necessary escape-
ment, is impossible. Stocking of mature
adults has re-established runs in many
streams in which they had become extinet
beeause of pollution or damming.

In fresh water where they are re-
garded as more of a eompetitor with
desirable species, intensive fishing and
satisfactory markets are more important
management measures. Fortunately, ale-
wives are easily caught in great numbers
when they enfer shallow waters in early
gummer. Management should eneourage
harvest, and formation of steady muai-
kets, Sinee the alewife can apparently
adapt itself to large inland lakes such
as the Finger Lakes of New York, its
transportation alive to other waters than
those in which it is established zhould
be prohibited.
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